Within the scope of knee endoprostheses, some knee joint problems may not be recognizable during the short periods of clinical visits. Ambulatory sensor-based monitoring can provide assessment of knee function during ordinary daily activities as well as may serve to identify marginal changes in everyday life motion parameters. The aim of this contribution is to present a system for unobtrusive, unsupervised long-term monitoring of human gait with a focus on knee joint function, which has been validated in a clinical setting and is now applied in a clinical study.
Introduction
Within the scope of knee endoprostheses, some knee joint problems may not be recognizable during the short periods of clinical visits. Ambulatory sensor-based monitoring can provide assessment of knee function during ordinary daily activities as well as may serve to identify marginal changes in everyday life motion parameters. The aim of this contribution is to present a system for unobtrusive, unsupervised long-term monitoring of human gait with a focus on knee joint function, which has been validated in a clinical setting and is now applied in a clinical study.
Methods
We use three SHIMMER sensors (including accelerometer, gyroscope and magnetometer) worn under normal trousers and attached to the patient's pelvis, thigh and shank with kinesiotape. The sensor data are transmitted via Bluetooth. Raw data recording takes place in parallel mode and the software system provides the timestamp for synchronisation of the sensor units. The coordinate systems of the sensor axes are transformed to the coordinate systems of the bone axes. Since offset and sensitivity of the sensors may vary with temperature and battery charge, the data are calibrated frequently. The system has a (simplified) real-time and a post-visualization interface to support clinicians in interpreting and analyzing the data, and also in identifying pathological motion patterns.
Results
Reliability tests concerning knee joint function were performed in a clinical validation study against a state-of-the-art lab-based vision system with five knee surgery patients walking a distance of 15m at three self-selected speeds. The overall correlation of all angular measurements was 0.99. The overall root mean squared error (RMSE) was 2.72 degrees.
Conclusion
Our system gives an example of how clinical evaluation may be supported by employing a cost-effective unsupervised and unobtrusive monitoring approach based on objective parameters -and with a SD-Card option -applicable in everyday life. It reaches a sound quality and a high degree of correspondence.
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